The centrosome cycle in the mitotic cycle of sea urchin eggs.
When sea urchin eggs entering mitosis are exposed to an appropriate concentration of mercaptoethanol, the chromosome cycle is restrained while the centrosome cycle advances. The two poles of the mitotic apparatus separate into four poles, while the chromosomes remain in their metaphase arrangements until released by the removal of the mercaptoethanol. We follow the centrosomes through the stages of the generation of two poles by each original pole. In electron microscopic studies, the osmiophilic component of the centrosomes serves as an indicator of their changing forms as each pole generates two poles. In light microscopic studies, including observations of birefringence, the shapes of the polar ends of the spindles are taken as indicators of the shapes of the centrosomes. The successive stages of the centrosome cycle are (1) compact spherical centrosomes at the time of formation of the mitotic apparatus; (2) expansion and flattening of the centrosomes, leading to (3) formation of thin flat plates, perpendicular to the spindle axis. Corresponding to the extended flat shape of the centrosomes, the spindle poles are flat; microtubules 'point' to the centrosomal plate and not the centrioles. The centrioles are separated in the flattening of the centrosomes. (4) The flat plate divides into two and each of the two halves becomes more compact, defining two separate poles. Our findings resurrect and update Boveri's [5] observations and interpretations of the centrosome. Centrosomes have shapes. The shapes may be imparted to the microtubular structures that they generate. The formation of two separate centrosomes from one, in the formation of mitotic poles, is describable as a sequence of changes in shape.